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The problem of determining the dynamic response of fluid-saturated porous media is very important in 
many practical applications encountered in, e.g., geotechnical engineering, geophysics, bioengineering and 
material science and engineering [1]. In poromechanics, the study of the deflection of a poroelastic beam, 
representing a structural element, a geological layer, or a bone depending on different applications, constitutes 
an exemplifying model for the application of the poroelasticity theory [2]. 
Since Biot [3] put forward the basic equations describing the dynamic characteristics of saturated porous 
media, many scholars have studied the problem of saturated porous medium dynamic from different aspects, 
including analytical studies of dynamic response of saturated porous media problems [4]. However, due to the 
complexity of the inertial, viscous and mechanical couplings in dynamic theory, most of the problems of fluid-
saturated porous media can often be predicted quantitatively via numerical methods involving discretization 
of both spatial and temporal domains [5]. In the work, the transient vibration response of simply supported 
fluid saturated porous beam in a 3D formulation is considered. The problem is solved using a direct approach 
of the method of boundary integral equations (BIE) corresponding to the initial boundary-value problem of the 
mathematical theory of poroelasticity. The BIE’s are solved using the boundary element method. The influence 
of pore fluid permeability coefficients and loading frequency values on the solid displacement and pore fluid 
pressure are studied (Fig. 1). The numerical solutions are compared with analytical solutions other author’s. 
 
Fig. 1. The fluid pressure along the beam thickness varying with frequency ω  
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